Objective: To determine whether the diameters of treated abdominal aortic aneurysms (AAAs) have changed during the last 10 years.
T
HE DIAGNOSIS OF ABDOMInal aortic aneurysm (AAA) has been advanced in recent years by the use of imaging technology, especially abdominal ultrasonography and axial computed tomography. Screening for AAA is now routine practice in many patients older than 65 years. Development of endovascular aneurysm repair, currently the primary mode of treatment, has made aneurysm repair safer in more high-risk patients. [1] [2] [3] Recent studies have noted that the incidence of ruptured AAAs has decreased more than 35% in the last decade, even though the absolute number of AAAs diagnosed and repaired each year is unchanged. 3 There are a number of possible explanations for this reduction in the rupture rate. Among the most likely is that the natural history of aneurysmal disease has been altered by medication and/or risk factor management. Such treatments could affect the rupture rate by slowing AAA expansion, stabilizing the arterial wall, or a combination of both mechanisms. If the expansion rates of aneurysms were reduced while screening protocols were maintained, it would be expected that AAA would be discovered at an earlier stage of growth. Hence, the first manifestation of such a change would be a shift toward smaller AAAs, even if the total number of AAAs remained unchanged.
We judged it to be impractical and potentially misleading to access a national database of all diagnosed AAAs as precise and validated remeasurement of size would not be possible. As a surrogate for a large national survey, we sought to determine whether the size of AAAs treated in a single high-volume institution had changed during the last 10 years.
METHODS
To determine whether there were changes in the size of treated AAAs, a retrospective record review study was performed on all patients who underwent any type of AAA repair at Cedars-Sinai Medical Center, Los Angeles, California, from January 1, 2000, through December 31, 2009. The International Classifica-tion of Diseases, Ninth Revision (ICD-9) was used for tabulations of both diagnoses and procedures. The ICD-9 diagnosis code 441.3 was referenced for ruptured AAA and 441.4 was used for AAA without rupture. The ICD-9 procedure codes 38.34, 38.44, and 38.64 were used to capture all patients who underwent open AAA repair. The ICD-9 code 39.71 was used to determine the number of AAAs treated by endovascular aneurysm repair.
All patients undergoing AAA repair with computed tomographic scans within 3 months of surgery were included in the analysis. Those undergoing emergent repair without imaging studies or patients with computed tomographic scans older than 3 months were excluded. The size of the aneurysm was rechecked on the original images against the initial radiographic report; there was no discordance between reported maximal diameters and remeasured sizes. Relevant demographic data such as age, race, and sex were collected. Numerical variables were summarized by mean, standard deviation, and median for each year. Categorical variables were summarized by frequency and percentage.
Analysis of variance, Pearson correlation, and linear regression were used to assess changes in numerical variables across the years. The Fisher exact test and the Cochran-Armitage trend test were used to assess changes in binary variables across the years. A significance level of .05 was used throughout. We used SAS version 9.1.3 statistical software (SAS Institute, Inc) for statistical calculations.
RESULTS
Of 360 patients with treated AAAs, 339 met the inclusion criteria. The demographic data and number of AAAs treated per year are reported in the Table. Twenty-one patients were excluded from the study owing to lack of a proximate imaging study. The majority (14 patients [67%]) were in the first 5 years of the study. Excluded patients included 7 with ruptured AAAs; 5 other patients with rupture had proximate imaging studies and were included. There were no significant demographic differences between the small excluded group and the patients included in the study.
In the study group, the primary method of treatment (Table) . A fitted regression line also showed a decreasing trend (slope=−0.059 cm per year; P=.01) (Figure) .
The prevalence of the largest AAAs (defined as Ն7 cm) also decreased over time. 
COMMENT
This study demonstrates that the diameters of repaired AAAs in 1 high-volume medical center are decreasing. This change in the mean and median size of repaired AAAs in our hospital occurred during a decade in which the numbers of new AAAs diagnosed (about 53 000 yearly) and treated (about 42 000 yearly) were stable across the United States. Furthermore, the current clinical guidelines regarding the size threshold for aneurysm repair has, if anything, been revised upward from 4 cm to 5 or 5.5 cm based on a number of well-accepted studies of small aneurysm growth patterns and consensus guidelines from the Society for Vascular Surgery. 4, 5 This change in practice pattern would tend to promote larger AAAs in any surgical series, exactly the opposite of what we observed.
This reduction could be caused by a change in patient population owing to altered catchment area or referral patterns, but there is no evidence for either. Alternatively, the population of AAAs may simply be skewed toward smaller AAAs owing to reduced expansion rates. Such a trend could partially explain the 35% decrease in the rupture rate seen across the United States during the last decade. 6 The most likely explanation for this apparent change in the natural history of aneurysmal disease is risk fac- 8 ; age-adjusted mean total cholesterol concentrations in men and women also declined from 212 and 208 mg/dL, respectively, to 199 and 197 mg/dL, respectively (to convert to millimoles per liter, multiply by 0.0259). 9 A recent meta-analysis including nearly 700 patients from 5 studies showed that statin therapy was associated with lower expansion rates in small aneursyms. 10 Others have documented changes in the specific metalloproteinases implicated in AAA rupture in the arterial walls of patients treated with statins. 11 Recently, Karrowni et al 12 demonstrated decreases in the AAA expansion rates in patients treated with statins. They focused on 211 patients in a Veterans Affairs hospital who had undergone serial imaging surveillance. Patients receiving statins had a decreased aneurysm growth rate compared with control subjects (0.9 vs 3.2 mm/y, respectively; P Ͻ.0001).
There is evidence that other medications may contribute to slower expansion and/or AAA wall stabilization. A human case-control study by Hackam et al 13 demonstrated that angiotensin-converting enzyme inhibitors are associated with a reduced risk of ruptured AAA. This effect was not seen in patients treated with other antihypertensive agents. In an animal model, treatment with angiotensin-converting enzyme inhibitors suppressed the development of elastase-induced AAAs in the rat. This effect was distinct from hemodynamic alterations and was attributed to the preservation of medial elastin. 14 In conclusion, the small but statistically significant reduction in the sizes of treated AAAs in our practice environment correlates with the reduction in AAA rupture rates seen in larger population-based studies during the same period. Acknowledging the limitations of a retrospective study in which definitive risk factor assessments and AAA expansion rates could not be determined, our study is consistent with the hypothesis that the natural history of aneurysmal disease has changed. Prospective validation and a larger sample will be required to confirm this observation. 
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